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* NOTICES * 

japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 



rrSn The electronhotoeraphy photo conductor with which a photosensitive layer is characterized by the bird 
bridge formation hardening film formed from a cross-linking compound. 

W^SSZSEL* and D express a flexible organic subunit) In .he inside of a formula, and G, F 
S %& ^SSmXJS^SLmm charaderized by Ore bird dapper from the bridge formation 

general formula (la) at least, and a cross-linking compound. 

W^'SESSSLi and D express a flexible organic subunit.) In me inside of a formu.a, and G, F 
^SlSho^letor characterized by me bin) dapper from the bridge formation 

with the following general formula (la) at least, and a cross-linking compound. 

%t2&S££££2L* and D express a flexible organic subunit.) In foe inside of a formula, and G, F 
ST? SrpttS^rnLo^ given in any 1 of foe daims .-3 to which a silicon content particle is 

™ t b I^^^^^^T^ 1 of the daims ,-4 characterized by foe substifoen, 
E^^SioStSifSSS^ e^essed with a genera. formu.a (la) being a substituen, expressed wtth the 
following general formula (II). 

J^^^Zw whtch is no, replaced [ hydrogen an aflry, grou, su— , 
expresses hydrogen an alkyl group, and a trialkylsilyl poup, a expresses foe mteger of ^1-3, and Y shows the 
basis which does not contain the hydrogen atom coupled directly with foe heterc . atom) C x'H2X'-2- 
[Cjaim 6, -Y- 1 ^^iSSK^ according to 

General formula (Ilia) [Formula 1] 
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(Arl-Ar4 show independently the aryl group which is not replaced [ substitution or ] among a formula, respectively, 
Ar5 shows the aryl group or arylene machine which is not replaced [ substitution or ], and 1-4 in Arl -Ar5 have the 
substituent expressed with G-D- in a general formula (la), and k shows 0 or 1 .) 

[Claim 81 The electrophotography photo conductor with which a photosensitive layer is characterized by the bird 
clapper in the electrophotography photo conductor which has a photosensitive layer on a conductive base material from 
the bridge formation hardening film formed from the compound expressed with the following general formula (lb) at 
least, and the cross-linking compound which has the substituent expressed with the following general formula (IV) two 
or more. 

G-D-F [ ] a general formula (lb) . 
(In the inside of a formula, and D, a flexible organic subunit and F express a photoelectrical property subunit, G 
expresses -Si(Rl) (3-a) a (OR2), Rl expresses the aryl group which is not replaced [ hydrogen, an alkyl group, 
substitution, or ], R2 expresses hydrogen, an alkyl group, and a trialkylsilyl group, and a expresses the integer ot 1-3.) 

- Si(R3) (3-B) B (OR4) General Formula (IV) 

(R3 expresses among a formula the aryl group which is not replaced [ hydrogen, an alkyl group, substimtion^or ], R4 
expresses hydrogen, an alkyl group, and a trialkylsilyl group, and b expresses the integer of 1-3.) [Claim 9] The 
electrophotography photo conductor characterized by the bird clapper from the bridge formation hardening film with 
which the charge transporting bed which is the maximum front face, or the charge generating layer which is the 
maximum front face is formed on a conductive base material in the electrophotography photo conductor which has the 
photosensitive layer which carried out the laminating of a charge generating layer and the charge transporting bed at 
least from the compound expressed with the following general formula (lb) at least, and the cross-linking compound 
which has the substituent expressed with the following general formula (IV) two or more. 

G-D-F [ 1 a general formula (lb) . 
(In the inside of a formula, and D, a flexible organic subunit and F express a photoelectrical property subunit, G 
expresses -Si(Rl) (3-a) a (OR2), Rl expresses the aryl group which is not replaced [ hydrogen, an alkyl group, 
substitution, or ], R2 expresses hydrogen, an alkyl group, and a trialkylsilyl group, and a expresses the integer ot 1-3.) 

- Si(R3) (3-B) B (OR4) General Formula (IV) , 4 i . t - -> tM 
(R3 expresses among a formula the aryl group which is not replaced [ hydrogen, an alkyl group substimtion, or ], R4 
expresses hydrogen, an alkyl group, and a trialkylsilyl group, and b expresses the integer of 1 -3 .) [Claim 10] The 
electrophotography photo conductor characterized by the bird clapper from the bridge formation hardening film with 
which the surface-protection layer which is the maximum front face is formed on a conductive base material in the 
electrophotography photo conductor which carried out the laminating of a photosensitive layer and the surface- 
protection layer one by one at least from the compound expressed with the following general formula (lb) at least, and 
the cross-linking compound which has the substituent expressed with the following general formula (IV) two or more. 

G-D-F [ 1 a general formula (lb) u ♦ /- 

(In the inside of a formula, and D, a flexible organic subunit and F express a photoelectrical property subunit, G 
expresses -Si(Rl) (3-a) a (OR2), Rl expresses the aryl group which is not replaced [ hydrogen, an alkyl group, 
substitution, or ], R2 expresses hydrogen, an alkyl group, and a trialkylsilyl group, and a expresses the integer of 1-3.) 

- Si(R3) (3-B) B (OR4) General Formula (IV) . . 

(R3 expresses among a formula the aryl group which is not replaced [ hydrogen, an alkyl group substitution, or ], R4 
expresses hydrogen, an alkyl group, and a trialkylsilyl group, and b expresses the integer of 1-3 ) [Claim 1 1] An 
electrophotography photo conductor given in any 1 of the claims 8-10 characterized by a cross-linking compound 
being a compound expressed with the following general formula (V). 
General formula (V) 
[Formula 2] 

B + A In 

(A shows among a formula the substituent expressed with a general formula (IV), B is constituted combining at least 
one of the hydrocarbon group more than divalent [ which may also include branching ], the aryl group more than 
divalent, and the -NH-**s, or them, and n expresses two or more integers.) 
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[Formula 3] 


v+a| 



• 

J 



J I 


HN 


4-t-a] 


Jh 


(n errd T2 express among a fart. ^ - - « me 

substituent expressed with a general formula (IV), ana n, 1, ana j <u 

number of A in a molecule may become two or more.) characterized by the compound 

MAt3»cC5»^^** — fomula <inb) - 

General formula (IHb) [Formula 4] 



photosensitive layer. ™™d with the following general formula (VI) in a photosensitive 

s»^^ 1 of fl,eclaims " 15 

cSeS W "ntataing the triphenylamine system compound expressed. 

General formula (VI) 
[Formula 5] 
(R a )n <* r )m 


0 L S 0 

(R 7 k 


(R 8 ')n 

(Among a formula, even if R6 and R6' are the same, fcey may ^^^^^^^ 
T m , alalogen atom, the alkyl group a hydrogen atom, the halogen 

differ, even if R8 and R8' are the "X^s^^S^c^inLen 1-5, and the alkyl group of carbon 
atom the alkvl group of carbon numbers 1-5, the alKoxy group unwu 
Sb^ ^expressed, and m and n express the integer of 0-2. 
General formula (VII) [Formula 6] 
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\ /= 


J 



An f i \ a r 6 a r 7 The aryl group which 

, A. *r R9 . hydrogen atom or a methyl gtoup, and n express 1 or 2w« by ^ halogen atom, the 

^^SK**» « j <• -g-E^ Sfflff^ - *• ^ of carbon numbers " 

alkvl group of carbon numbers 1 -5, the alKoxy v 

BBS™-** «. ^^^rr , u£s;sss£,»- — 

equipment which has an eic .warterized bv being a means by 

voTtage^o an electrophotography photo conductor. 



[Translation done.] 


I 
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* NOTICES * 


japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

rX technical field to which invention belongs] this invention relates to electrophotography photo conductors ^applied 
toTtaufidd such n * copying machine, a printer, and facsimile, and the electrophotography image formation 
to a latus held, f.f^.^™™ • V mechanical strength of the maximum surface layer of a photosensitive 
LrrdaTn— is P taed ab0Ut *? electrophotography photo 

Si SSU organic photo conductor (OPC) in which the P^sensitive layer was formed on 
the conductive base material, and the electrophotography image formation equipment using it. 

rDesLtion of the Prior Art] Conventionally, image formation of electrophotography equipment (PPQ, for example, a 
MnSl^eslbiedin this, and obtain a duplication. As a photo conductor, 

pZo conductor;, such as a selenium, an arsenic-selenium, a cadmium sulfide a ^ 
Lnvpntionallv It is cheap and the research and development of an organic photo conductor (OPC) which were 
S ofmLufachirability and abandonment nature are also activated in recent years. Especially, _the so- 

SSSSSw^U l^ina^g photo conductor which carried out the lammating of a charge ^enemtag 
^^^X^mStiag bed is excellent in respect of electrophotography properties, such as sensitivity, 
"SS^S^Z^S^ at the time of repeat use of this property, and various proposals are made and put in 

8Kb? However the level of the endurance required of an electrophotography photo conductor is severe every year, 
Lnd Sanation of Sology required for the improvement in endurance is continued. As a problem of concrete 
SSTSSSSSS of the surface layer by oxidizing gases, such as wear and the blemishof the _ surface 
SveX re£*^ andozone generated from a corona-electrical-charging machine, etc is mentioned When fte 
•SLSS^rf^^ electrification method is used especially, wear of a surface layer and the problem of a 

ISS™ of a oxidizing gas decreases, and the copying machines and printers using the 

SSi^Trf^oSact deification method are increasing in number from the reasons of power supply 
tZ ^einfhddd^i to order to stabilize the electrification potential of a photo conductor at this time, when the 
^U^to^L^tematiiig current component was given to an electrophotography photo conductor there 

hindine resin on the front face of a photo conductor cuts and carries out low-molecular quantification as this cause by 
S S c w TgeS ^ed between a photo conductor front face and an electrification means etc. If the binding resin 
on Z fro£ fS of ^Sto conductor carries out low-molecular quantification, mechanical cleaning meanses, such as 
rcltlg J, show mat wear on the front face of a photo conductor increases a photo conductor front face 

^trmthToVpTeventing wear on the front face of a photo conductor, it usually succeeds in the research on 
Seizing of me ^charge frSortation material which constitutes the surface layer of a photo conductor bnskly 
SSTlto pdycaTbonate by the polymerization of a specific dihydroxy arylamine and screw chloro formate is 
I ^ CtS its vTno 4 806 443 specification, and the polycarbonate by the polymerization of a specific 

a^S!d at the U.S. ?l No. 4,806,444 specification -V*™*™ 
n^yall^Slamine, screw chloro formate, or the polycarbonate by the polymerization with a phosgene is 
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indicated by the U.S. Pat. No. ^^^^'^'^Jy^riwna^^^^l^^^^^™^^^^^^^^^™^^ 

specification. . . f , no lvcarbonate of the arylamine which has a specific fluorene 

rn0061 Furthermore, polyurethane is indicated for the P 0 ? 0 ^™," s p ; t No 4 98 3,482 specification again. The 
ES.S. Pat specifications, or P^^f^i S is Sated by JP,59-28903,B 

polyXer which made the specific screw styryl screw aiylamine foe pnnapal cn ^ ^ ^ of 

S^StS^S a test potent etc., and - endurance as a photo 

conductor is not enough, either mn1 _., ar charee transportation material in a binding resin or its 

[0007] Moreover, the method of disputing low-mo ^ ^ ^ precursor after that is proposed. As this 
precuior, and carrying out reaction hardening of a b*g»^ p polymer or a polymer 

proposal, the example to which *e example ^^^^^n in JP,56-48637,A and JP,56-42863,B, for 
precursor for JP,5-47104,B, JP ,60-22347 ,B, ^^^^^.r,,^ charge transportation material 
example. However, since it is necessary to : m ^^ 0 ^rphotography photo conductor, the hardening reaction 
with 30 - 50% in order to acquire ^P^SSSttetion material has ejection and the case 
ol 5 a binding resin does not folly progress, but l™"^^ in solution of suffici ent prob em. 
where it wears out after all from b^^^^T^to give the high surface-protection layer of a 
[0008] As other methods of reducing wear of a wndu c t o^ a m g ^ ^ resm 1S 

mechanical strength is raised to a photo ^f^^ ay ^ She field of a mechanical strength, since a 
excellent, if only this resin constitutes a '^^^SZSSm property as a photo conductor will fall victim, 
surface-protection layer turns into an msulatuig layer , foe P^oe^ p ^ . to ^ & development 

Specifically, when the bright sectiorr potent^ ^^gfj^ Jt up, and long-term copy printing 
potential margin becomes narrow, and the rest potenua 1 aner tion falls . 

was performed especially, there was a problem ter which ^p cture f ^ a phot0 electrical property to 
[0009] The method of distributing in a "»*^^^X£Spow£ into rheostatic control matenal is 
a surface-protection layer by making a conductive _metalhc J J P ^ rty of a ph oto conductor is 
reported (JP,57-128344,A). Accordmg to this ^thod the f aU ^ot ttie pno J metalUc oxide genera n y 

sSl, and an above-mentioned problem ^ e ^ y o ^ on the humidity of the 

used as a conductive impalpable powder has ff a photo conductor fell to the bottom of high- 

Sem^ 

5£/ffS method of distributing foe charge ^^^^"^^^^ ^ 
surface-protection layer into a binding resin, as other technique ot J ? the surface electrical 

S 4-15659,A). The problem on picture f^^^^^^^^a of a low molecular weight 
'resistance of a photo conductor showing humifoty eaction at me time of formation for a surface- 

constituent called the charge ^sportation mtt^ ch » 2™*^ layer . Therefore, the mechanical sttength 

fonctional group i^^^^^^^S^y of aphoto conductor. However, with the 
obtained in first stage, without reducing foe P^^^^^eriod 0 f time using foe electrification means oi a 
composition of this surface-protection layer when ^.^^I^^^M strength took place. If it is thought 
contact electrification method, there was a trouble of combination of foe mennoplastic 

that this cause is what is too depended on a ! ^ e £^^^ means and mechanical cleaning meanses, such 
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method and amounts of NOX far compared with ZZfE^gSSSZtt ? «, 

when using the applied voltage which has an ^"^.^^"ToS metanTfece of a photo conductor, since a 

^t»S«— ^ - — • - - 0Xldi2ing sas more 

S^SESeS d^m^and i wiS a,L produce the problem of as a result reduetng 
picture quality 

[0014] . c, au a w«ti«nl Therefore the purpose of this invention is offering the electrophotography 

[Problem(s) to be Solved by the Invention] Therefore, tne " formation equipment using it. That is, the 
photo conductor which solved many of these P rob lems and foe ^^fXcTa surface mechanical strength's is 

»^ the image formation equipment 

using it. 

for Solving the Problem] This invention persons ar. g^SS^SSSSSK l^of an 
ynthesized and it being hereafter, called the -maxima ^f^^^^^^s invention [ 1st ], or the 
ekctrophotography photo conductor, or a surface ^^^^^^^Zn could be solved, 
composition of the 2nd this invention, and found out that ^^^™J3 , S ld silic0 „ content particle which 

[0016] - the 1 st this invention - the ^HTrW^tfS? tdl S fonnation hardening film formed from 
are expressed with the following general formula (la) even n rew, anuau g 

a cross-linking compound 
[0017] 

G-D-F [ ] a general formula (la) } ^ ^ inside of a {oTml ^ ^d G, F 

((Si content glassy network subunit and D express a nexioie oigou 

expresses a photoelectrical property subunit.) formation hardening film formed from 

hi the substituent expressed with the following general formula (IV) two or more 
[0019] 

G-D-F [ ] a general formula (lb) photoelectrical property subunit, G 

(In the inside of a formula . and D a ^^^^ is P no t replaced [ hydrogen, an alkyl group, 
S^i&i^^^A 5£ an P d a trialkylsilyl group, and a expresses the integer of 1-3.) 

[0020] . T __ 

- Si(R3) (3-B) B (OR4) General Formula (IV) r( , nlflcen r hvdroeen an alkyl group, substitution, or ], R4 

[(4 expresses among a formula foe ajg g* .not "g*^*^ ^ of 1 i) 0021] When foe 
expresses hydrogen, an alkyl group, ^.^X^^Z; _ urface laver of one composition of more than is used for 
electrophotography photo conductor which has ^^T^J^^ 'me ans and/or mechanical cleaning 
foe electrophotography image formation equipme ^^^^^^ and bounds, 
means of a contact electrification method, P"* dunbdg compound of G- in foe compound 

[0022] If bridge formation ***™^ layer is formed, a 

expressed with a general formula (la) or (lb) is cameo out ^anc i in conductor is used for foe 

mechanical strength will improve. Therefore, ^J^^^^^^, m mechanical cleaning means 
electrophotography image former ^equ^en ^»^S^Sly is large. This is considered to be 
of a contact electrification method, foe effect ot ^mg especid yj resista nce over strong stress, such as 

El° g S°o^^ 

fo^St^maSTsurface layers of me slruCure of cross linkage have mehigh degree of hardness 
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contamination-proof adhesion and lubncity ^^amtam it ov* g p ^ ^ m 

[0024] It is desirable to use the colloidal sihca .which has many sua » * rticle on a front face. 

compound expressed with a general formula (la) Reaction are PO^e _ n addition tQ a 

SS^f^S^L serves as a bridge-— — g 

component) expressed with F in ; a g^eral fomula < ^ both sides m the ^pound expressed with a 

combination (glass combination) in whicfr ™™ ^slinking reaction mutually, and is formed by 
general formula (lb) and a cross-linking c ^^^^ hu ^mm from the formation method of -Si-O- 
combination. The film concerned can **^^ f ™ ^ Ration hardening film has the outstanding surface 
Si-combination. Since the maximum surface ^ ^^ ^8 for the electrophotography image formation 
^Xt^^^Z'^ - photo conductor, it shows very high print durability 

S^l^ 

me both sides of "the 1st this invention" an ^^^^^^Lmtioned general formula (la) or (lb), 
property subunit expressed with F in the ^ H ^^ le to give a photoelectrical property to the 
L maximum surface layer has ^J^^^^L mechanical property of the structure of cross 
electrophotography photo conductor of £is mven tov ^ U ^ g which bears this charge transportability couples 
linkage since the photoelectrical property subunit expressea ™ r rf k Therefore, the maximum 

Sly with the sLture of cross linkage ~ layer on the front face 

surface layer of the above-mentioned <!^^ B ^S^2it as it is as the photosensitive layer in a 

» Ph0t ° COndUCtM ' ^ 3 Char8e 

generating layer. 

[SdmrenUofme^^ 

L 1st this invention is characterized bj 'the ted *P£*££ ™Xed ftom the compound and silicon content 
SSSSS S^SSSS folia W at leas,, and a crossing compound. 

SliSS'S SU and D express a flexible organic subunit.) In me inside of a formma, and G, F 
following general formula (IV) two or more. 

S« n-B^ B (OR4) General Formula (IV) . 1Hlmwn an aUryl group, substitution, or ], R4 

'^M> formula the aryl ^S'X-texX S SS? '"0 0032, Although die 
expresses hydrogen, an alkyl group, and a tnafcy talyl poup md b «P ^ 2nd te inven « n of me 

tog which has either of the composition of the 1 ate mvennon ^o me c rf of ta inven t.on 

, 7X1 ScSunlt^ are explained in detafl. 
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,033, impound « a H-gJSSSS ^55£ 

S?0b Lkb of each subuni. «^J^^jKd, can receive the hydrolysis 

53ES^ *-* networks formed^ tnmsportabfflty. from the precursor tn 

Smil F is a Photoelectrical property subunrt and is a poruoir wm ^portability - it can obtain -- as his 

precursor - a pyrazolone an OKISAduaote, a ^ uke butoxyC arbonyl full ORENIRIDEMMA 

derivative, and trinitro full -- ^VimRFNIRIDEN) etc. is mentioned be 

nitril (BCFM) (alkoxy ^^Jf^^^L^o^ known as charge amine 

TZ Sri an -"~»E£S5EJ£ impound skeleton which has 

cyano vinyl system compounded an ethylene Dts a *^ ^ ^Wtf « By snbunits 

machine of the subunrt expressed with Above kj an machines, and has flexibility. By ine 

Smed frorr ^P^ff-SSSS i^Ss ITSted directly "^^SS'Sy and 
Z^rso^Si U no flexibUrtyin that f e — of -» W- f e - b h ^ 

Sy at ^-^tS oriole subunit expressed with D from the reasons of 

on Are conrtary . Divaknt „ vdroca rb„n aonp fcpresgd with 

[0038] As concrete structure of D g% , nteger of 2-15), A divalent ^Sti^faurer I'be 

v™^- ' ,md exnressed with a general formula (la) or (lb) can be f^^^'g^erSornmla'oi) as 
[0039] The ^^^fTiXtoble that it is the structure expressed with the following g 

!SSSTJS-^ JS- fo -* (,a) OT °" D - in m 


[ - Tskl) (3-a) a (OR2) General Formula (11) ^ „, ^ group, substitution, or ], R2 

S^V^rtalen, basis which does no, ^^^X^t^T^ 
ffiS substiment expressed with a geneml ^muU (TO ' » H ^ ^ ^ divalent aryl group 

d^fblsV^ 

**j S td^OO- "menfronU len Ycontains the hydrogen atom coir gd feri »f aggravation „f me 
Of course, this invention is not limited to tnese. 
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No. 1 -(CH 2 ) X - 


No. 2 - (C x - H ^ ) - 


No. 3 -(C X -H 2X -^)- 


No. 4 - COO - 


No. 5 


-S- 


No. 6 


-0 - 


No. 7 -c 



No. 9 



No. 8 - N = CH - 


no. 1 o -CH±h 


(R 4 X (R 4 )t 


NO. 1 1 — (CH2)y 


(R*)t 


r004 41 Here R4 is chosen from hydrogen, the alkyl group of carbon ^ ^J^^^St" 

General formula (Ilia) [0046] 
[Formula 8] 



'2££i£Z£^ a ^ ? k f ° WS Z f„U Ob) i. is the following general formula (11Tb). I, is 
desirable. 

General formula (IHb) [0049] 
[Formula 9] r 3 ^ 


Ar 


\ 


N Ar*- 


Ar 2 


Ax 


< 


'Ar* 


[0050] (Ar. -Ar4 show InoependenU y ^2^7^" " >»' A " ^ 
[0052] 

[Formula 10] 
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if V 






— Ar-CZVAr-X™ 

,0053, Here, R3 is chosen from lb. P*7X— « 
placed by hydrogen, toe alkyl group ^"^,2^ J^, group of earbon numbers 1-4, the 
r^^S^-^^ - s expri 0 or 1, . shows One integer of 1 to 3, and Ar ,s 

chosen from the following. 
[0054] 

[Formula 11] 




<RB)t 

14 and a halogen. Moreover, t shows the integer of 0-3. 

Moreover, Z' is ehosen from the structure shown below. 

[0057] 

[Formula 12] 



,0058! Furthermore as for X, it is desirable ma. it is me su.eh.re whieh expresses me substimen. expressed wrth <H> 
E expressed win. the general formula (II) „ reaches (mt)) . The strueture which Arf 

ffl&5!«^SSESS£ «2 placed , —on or and is speed,* 

shown below is mentioned. onexamnle of Ar5 in case k which can be set is0.it is [0061]. 

[0060] General formula (Ilia) It reaches (Illb). As an example oi aid in 

[Formula 13] 
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— Ar-(Z) S -Ar-X 

[0062] General formula (Ilia) It reaches (Illb). As an example of Ar5 in case k which can be set is 1, it is [0063] 
[Formula 14] 






Ar-(2),-Ar 


■ R3 is chosen from the phenyl group and the aralkyl machine of carbon ni«nbers7-10 whichwere 


[0064] Here, 

S^Kbon numbers 1-4, and a halogen, s expresses 0 or 1 and t shows the mteger of 1 

from the structure shown below. 

[0065] 

[Formula 15] 


or 


to 3. Ar is chosen 




^^^^^^^^^^^^ 


[0067] 

[Formula 16] 
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- (CH 2 )„ - 


- (CH 2 CH 2 0) r - 


h0> 


CH 2 




(R*)r (R»)t (R 5 )r 

chosen from the basis shown below. 


[0069] 

[Formula 17] 

- CH 2 - 
- 0- 


- C (CH 3 ) 2 - 


-S - 


- C (CF 3 ) 2 - 


» Si (CH 3 ) 2 - 




[0070] Here, s' shows me integer of 0-3. compound expressed is collectively 

[0071] the above-mentioned general formula (Ilia) Or (Illb) The ^xamp£ oi a co p p following 

hown in the following table by specifying each ^^^^^ s ^M^?i was entitled "III -" be 
compound. In addition, let the sign by which the number of the ^^^^^ { ^ T the number of a 
the sign of the instantiation compound in this specification (for example, as for the thing , 
compound serves as "an instantiation compound (111-27)"). 

[0072] 
[Table 1] 



[0073] 
[Table 2] 



[0074] 
[Table 3] 
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[Table 4] 
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[Table 19] 
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r01241 the content of a compound expressed with the general formula in the maximum surface layer in the 
electrophotography photo conductor of this invention (la), or (lb) - 5 - 50% of the weight of the range in the total solid 
of the maximum surface layer - it is 1 0 - 40 % of the weight preferably 

[01251 [Cross-linking compound] The cross-linking compound used for this invention is a hardened type compound 
which can be combined with the portion of Si content glassy subunit expressed with G in the aforementioned general 
formula (la) or (lb). Although it is also possible to carry out bridge formation hardening only by the compound 
expressed with the aforementioned general formula (la) or (lb) and the below-mentioned silicon content particle, and to 
form the maximum surface layer which has simultaneously a certain amount of mechanical strength and charge 
transportability, in order to make film properties, such as front-face nature and intensity, into fitness further, it becomes 
indispensable to use such a cross-linking compound. 

[0126] A well-known reactant silicon compound can be used as such a cross-linking compound. Specifically, the 
organic system siloxane compound which has commercial coating agents, such as a silicone hard-coat agent, and two 
or more functional groups, an alkoxysilane compound, silane coupling agents, those mixture, etc can be used. 
[0127] As a silane coupling agent, a vinyl trichlorosilane, vinyltrimetoxysilane, Vinyltriethoxysilane, gamma- 
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SSm^dSoxyiifane, N-beta (Inoethyl) gannna-aminopropyl triethoxystlane, a tetramethoxy sdane, 

sratmn^ 

!S SMn^Zne ^mpanyntake) and AY 42-440, AY 42-441, AY 49-208 (above, the Toray Indusmes Dow 

SStol^^'btmes indispensable to use the compound which has the substituent expressed 
with the following general formula (IV) at least two or more as a cross-linking compound. 

■KirSSSS which is not replaced [ hydrogen, an ^ cup ~ ^ 

^^aXSto to uifthe cross-linking compound of such structure, the portion of the general formu a l (IV) 

cLs-linking compound forms a-like 3-dimensional bridge formation hardening film, and goes by the 

rots n AlZ^l is also possible the compound expressed with a general formula (ft) and to form a hardening .film 
«n v forTmoomid itself which is expressed with a general formula (lb) since it has the same portion as the structure 
^^S^^ formula (IV) Since the cross-linking compound of the above-mentioned structure has the 
S of rwo or moS general formulas (IV), by using this cross-linking compound, the structure of cross linkage of a 
haSng fito becomes in three dimensions, and it is considered to come to have stronger mechanical strength and is 
a dSle ™de Moreover, there is a role which gives moderate flexibility to a bridge formation hardening film as 
well Tfte flexible : organic subunit expressed with D in the compound expressed with a general formula (ft) in the 

SSLStrStthat it is two or more as the number of the substituents expressed with the general 
S^^tte dSS^tioned cross-linking compound, in order to consider as the denser structure of cross 
fuZge > *nd to raiTe the mechanical strength of the bridge formation hardening film obtained, it is desirable that it is 

S^Us desirable that it is the compound expressed with the following general formula (V) as a compound which 
has the substituent expressed with a general formula (IV) two or more. 
General formula (V) 
[0134] 

[Formula 1 8] 
B+A] n 

r01351 (A shows among a formula the substituent expressed with a general formula (IV), B is constituted combining at 
12 fof rnyTSon group more than divalent [ which may also include branching ], the aryl group more than 
/Kvalpnt and the -NH-**s or them, and n expresses two or more integers.) 

S tot *l M the compound express'ed with either of the following general formulas as a compound especially 

expressed with a general formula (V). 

[0136] 

[Formula 19] 

Ti+A ] j 

hn|t,-a] 




Tj-j-N-Ti-A 

roi 371 (Tl and T2 express among a formula the divalent or trivalent hydrocarbon group which may branch, A shows 
Z formula (IV), and h, i, and j are the integers of 1-3, and they are chosen so that 

the number of A in a molecule may become two or more.) 
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mi 381 The examnle of a compound expressed with a general formula (V) is shown in the following table In addition, 

"an instantiation compound (V-7)"). 
[0139] 
[ Table S3] 



^r^etlSScried as a siUcon content particle in this invention is preferably chosen from what was 
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distributed to 10-30nm organic solvents, sneh as an acid or alkaline water dispersion or alcohol, a ketone, and ester, 1- 
ESSStC— 'he aforementioned genera, 
Sa^ 

ST^SS* Portion of Si content glassy subnnit to which toe 

1 mvttion is 1 - 50% of the weigh, of a range to toe total solid of toe maxtmum snrface .ayer, 

mll^^^f^7!^7^t particle to tois invention is spherical, l-500nm of meat particle 

» 10-lOOnm silicone resin particle a silicone rubber parttcle, and a sthcone 

^^:X^^^T^^% and is toe minor diameter particle which is 

resin, and?s needed in order to acoube stil. mone sector d 

P^e'co^ 

Ms StionSTl 10% of the weight of a range to the total solid of toe maxunum surface layer, and is 0.5 - 5 /. of 

roi^mpoSof ouSfwhich can be added to toe maximum surface layer] Although toe bridge formation 
t^Shnwmch coSdes toe maximum surface layer consists of each constituent hke prcvrous statement, m 

"and 3-truffe RUORO propyl) 1H, 1H, 2H, 2H-perfluoroalkyl tnetiioxysilane, 1H, 1H and 2H, 2H-pertluoro 

de^hrieZxvsilane 1H 1H and 2H, 2H-perfluoro octyl triethoxysilane, etc. are mentioned. 

SSi S silyl machine, a silanol group, etc. in which the compound expressed with Ae 

LUi^uj T. L fnrmnla tt^ or fflV> and bridge formation polymerization reaction are possible has [ the tall ot 

£5Sf£S Stom^Se^by addidonVL fluorine content compound , a still more 

E&SIo^^ 

ioflfu^ 

eiecuophotography photo conductor, As a conductive base materia, used for 
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the electrophotography photo conductor of this invention, any materials currently used as a conductive base material of 
m^^SSSZ inductor from the former can be used, and a transparent thing can be used opaquely or 
SSSw ^SS^the paper into which the conductivity grant agent was applied or infiltrated p asfic film, 
substantially, r or exdiiipic, p v ceramics etc which prepared thin films, such as metals, such as 

nickel > chr r ium ; stainl r stee1 ' 

frSSfai^SS tedium oxide, and ITO, can be mentioned. The configuration of a conductive base can 

shape of a drum, and a sheet, and a plate etc. according to the purpose of 

rnT^l Moreover the front face of a conductive base material is the range which does not have influence in quality of 

kinds of processings. For example, split-face-ized processings anting 
S^^oSSatoStiiKrt, the chemical treatment, liquid honing, graining, etc., other chemical treatoents, 
^^^ZrtTcan be performed. Oxidation treatment of a conductive support surface and split-faceted 

bTSXSledSetically "the layer which succeeds in the composition of this invention") of the 2nd this 
£?v maTbeTe uTe? iayer^d you may be the composition that the laminating of each was earned out further And 

SSSS £«tStetS"&« layer having «he both sides of a charge transportation 

2 ^ - . meSS Jugd, as the who.e layer of an electrophotography phoio 

S&S^SIEKJ b'ase £S5-£S alioSve^ you may prepare an under-coating .ayer if 
n^^TuX^Say^effecave in order to prevent pouring of the unnecessary charge torn a conducive 
SSe mat^Md X me operation which raises the electrification nature of a photo conductor. Furthermore, tt also 
£££££ wSLes'ihe adhesive property of a photons itive ^-J-**^ 1 ** resin 
mi A^i tL hinHina resin used for this under-coating ayer A polyethylene resin, polypropylene resin, Acrync resin, 
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and a silane coupling agent, can be used, and such material is independent, or can mix and use two or more sorts. 
[0164] Moreover, particles, such as titanium oxide, silicon oxide, a zirconium oxide, a barium titanate, and silicone 
resin, can be blended with this under-coating layer. As dryness thickness of an under-coating layer, the range of 0.01- 
1 0 micrometers is suitable, and the range of it is 0.05-2 micrometers more preferably. 

[0165] As the method of application of an under-coating layer, the usual methods, such as the blade coating method, 
the wire bar coating method, the spray coating method, a dip coating method, the bead coating method, the air-knife- 
coating method, and the curtain coating method, can be used. 

[0166] [Surface-protection layer] The surface-protection layer which succeeds in the composition of this invention 
prepares the application liquid which mixed the fluorine content compound, the antioxidant, the solvent, etc. to the 
indispensable constituent of the aforementioned this invention if needed, and after it applies this application liquid on 
the photosensitive layer formed on the conductive base material, it can form it by heating and carrying out bridge 
formation hardening. In addition, about formation of a photosensitive layer, it mentions later. 
[0167] independent [ as a solvent used if needed at the time of application liquid preparation / in the usual organic 
solvents, such as a methanol, ethanol, n-propanol, n-butanol, benzyl alcohol, a methyl cellosolve, ethylcellosolve, an 
acetone, a methyl ethyl ketone, a cyclohexanone, methyl acetate, acetic-acid n-butyl, a dioxane, a tetrahydrofuran, 
methylene chloride, and chloroform, ] because of liquid viscosity control etc. - or two or more sorts can be mixed and 
it can use 

[0168] As the method of application, the usual methods, such as the blade coating method, the wire bar coating 
method, the spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, and 
the curtain coating method, are employable. As dryness thickness of a surface-protection layer, it is desirable to be 
referred to as about 1-10 micrometers. 

[0169] You may use a suitable catalyst, although you may carry out with a non-catalyst in case a bridge formation 
hardening reaction is performed. As a catalyst, the iron salt of organic titanium compounds, such as organic tin 
compounds, such as tin, a tetrapod-n-butyl titanate, and tetrapod isopropyl titanate, and an organic carboxylic acid, 
manganese salt, cobalt salt, zinc salt, a zirconium salt, etc. are mentioned bases, such as acid catalysts, such as a 
hydrochloric acid, a sulfuric acid, formic acid, an acetic acid, a phosphoric acid, and a trifluoroacetic acid, ammonia, 
and a triethylamine, a dibutyl tin diacetate, dibutyltin dioctoate, and for a start [ OKUE acid ]. Moreover, the 
temperature in the case of a bridge formation hardening reaction is preferably set as the range of room temperature - 
150 degree C, although there is especially no limit. 

[0170] [Photosensitive layer at the time of preparing a surface-protection layer] When the surface-protection layer 
which succeeds in the composition of this invention is prepared, the laminating type photosensitive layer which could 
adopt the photosensitive layer of all well-known photo conductors from the former, and carried out the laminating of a 
charge generating layer and the charge transporting bed is sufficient as the photosensitive layer formed in the lower 
layer, and the monolayer type photo conductor containing charge generating material is sufficient as it. It divides into a 
laminating type and a monolayer type hereafter, and explains. 

[0171] 1. The charge generating layer in a laminating type photosensitive-layer laminating type photosensitive layer is 
formed from charge generating material and a binding resin at least. 

[0172] As a charge generating material, an organic pigment or colors, such as inorganic system photoconductivity 
material, such as an amorphous selenium and crystallinity selenium-tellurium alloy, a selenium-arsenic alloy, other 
selenium compounds and a selenium alloy, a zinc oxide, and titanium oxide, a phthalocyanine system compound, a 
squarylium system compound, an anthanthrone system compound, a perylene system compound, an azo system 
compound, an anthraquinone system compound, a pyrene system compound, pyrylium salt, and thia pyrylium salt, are 
used. Also in these, since a phthalocyanine system compound has high photosensitivity, it is suitable, and specifically, 
a non-metal phthalocyanine, an oxy-titanium phthalocyanine, a gallium-halide phthalocyanine, a hydroxy gallium 
phthalocyanine, and its halogenation tin phthalocyanine are desirable. 

[0173] 7.4 degrees of the Bragg angle (2q**0.2 degree) especially in an X diffraction spectrum, 16.6 degrees, 25.5 
degrees, the chloro gallium phthalocyanine that has specific crystal form with a diffraction peak strong against 28.3 
degrees, Or 7.5 degrees of the Bragg angle (2q**0.2 degree) in an X diffraction spectrum, The hydroxy gallium 
phthalocyanine which has specific crystal form with 9.9 degrees, 12.5 degrees, 16.3 degrees, 18.6 degrees, 25.1 
degrees, and a diffraction peak strong against 28.3 degrees has high charge generating efficiency from the light to the 
light of the large field of near-infrared light, and is especially desirable. 

[0174] As a binding resin of a charge generating layer, although polyvinyl butyral resin, a polyvinyl-formal resin, a 
partial denaturation polyvinyl-acetal resin, polycarbonate resin, polyester resin, acrylic resin, a polyvinyl chloride 
resin, polystyrene resin, a polyvinyl-acetate resin, a vinyl chloride vinyl acetate copolymer, silicone resin, phenol resin, 
a Polly N-vinylcarbazole resin, etc. are mentioned, it is not limited to these, these binding resins are independent » or 
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two or more sorts can be mixed and it can use 

mi 751 The compounding ratio (weight ratio) of charge generating material and a binding resin has the desirable range 
of 101-1 :10. A charge generating layer prepares the application liquid which dissolved charge generating material and 
Ae bind ng resin in Inevitable solvent, and was distributed, and after it applies this application liquid on he below- 
memlonSge transporting bed formed on the conductive base material or the conductive base material, it can form 

fonflSSSirtTfafte usual organic solvents, such as a methanol, ethanol, n-propanol, n-butanol, benzyl alcohol, 
a methyl cellosolve, ethylcellosolve, an acetone, a methyl ethyl ketone, a cyclohexanone, methyl acetate, acetic-acid n- 
butyU dSxZ a tetrahydrofuran, methylene chloride, and chloroform, ] as a solvent used at the time of application 
liauid manufacture -- or two or more sorts can be mixed and it can use 

[0177] As the method of application, the usual methods, such as the blade coating method, the wire bar coatog 
method the spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, and 
me curtkrcoating method, are employable. Generally, 0.1-5 micrometers is suitable for the dryness thickness of a 
charee generating laver, and it is 0.2-2.0 micrometers more preferably. 

r01781 The charge transporting bed in a laminating type photosensitive layer is formed from charge transportation 
material and a binding resin at least, or consists of macromolecule charge transportation matenal. As a charge 
transportation material, para benzoquinone, a chloranil, BUROMANIRU, Quinone system compounds such as 
anthraquinone, a tetracyano quinodimethan system compound, 2, 4, and 7-tnnitro full - me - full, such as non, - me - 
- non -- a compound and a xanthone system compound - Electronic suction nature matter, such as a benzophenone 
system compound, a cyano vinyl system compound, and an ethylene system compound A tnaryl amine system 
compound, a benzidine system compound, an aryl alkane system compound, an aryl substitution ethylene system 
compound, a stilbene system compound, an anthracene system compound, a hydrazone system compound, etc. are 
mentioned, such charge transportation material is independent -- or two or more sorts can be mixed and ^it can ^use 
[0179] The benzidine system compound especially expressed with the following general formula (VI), and the 
following general formula (VII) Since it has high charge (hole) transportation ability and the outstanding stability, the 
triphenylamine system compound expressed can be used especially preferably. 
General formula (VI) 
[0180] 

[Formula 20] 
(R 8 )o ' (R 7 )m 


Rs R 8 ' 




(R 7 )m 


[01811 The inside of the above-mentioned formula, and R6 And even if R6' is the same, they may differ, and they 
expresses a hydrogen atom, a halogen atom, the alkyl group of carbon numbers 1-5, and the alkoxy group of carbon 
numbers 1-5 It may differ, even if R8 and R8' are the same, and R7, R7, and the amino group replaced by a hydrogen 
atom, the halogen atom, the alkyl group of carbon numbers 1-5, the alkoxy group of carbon numbers 1-5, and the alkyl 
group of carbon numbers 1-2 are expressed, and m and n express the integer of 0-2. 
General formula (VII) [0182] 

[Formula 21] 
Ar 8 

J < r9 >- 

[01 83] The inside of the above-mentioned formula, and R9 A hydrogen atom or a methyl group, and n express 1 or 2. 
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Ar6Ar7 The aryl group which is not replaced [ substitution or ] is expressed and the amino group replaced as this 
substituent by the halogen atom, the alkyl group of carbon numbers 1-5, the alkoxy group of carbon numbers 1-5, and 
the alkyl group of carbon numbers 1 -2 is expressed. 

[0184] The example of a compound of a benzidine system compound expressed with the above-mentioned general 
formula (VI) is collectively shown in the following table by specifying each substituent. In addition, let the sign by 
which the number of the compound in the following table was entitled "VI -" be the sign of the instantiation compound 
in this specification (for example, as for the thing of "27", the number of a compound serves as "an instantiation 
compound (VI-27)"). 
[0185] 
fTable 54' 
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[0187] Moreover, the above-mentioned general formula (VII) The example of a compound of a triphenylamine system 
compound expressed is collectively shown in the following table by specifying each substituent. In addition, let the 
sign by which the number of the compound in the following table was entitled "VII -" be the sign of the instantiation 
compound in this specification (for example, as for the thing of "27", the number of a compound serves as "an 
instantiation compound (VII-27)"). 
[0188] 
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mi 9 1 ] such charge transportation material is independent - or two or more sorts can be mixed and it can use 
r01921 As a binding resin of a charge transporting bed, polycarbonate resin, polyester resin, Methacryhc resin, acrylic 
resin a polyvinyl chloride resin, a polyvinylidene chloride resin, Polystyrene resin, a polyvinyl-acetate resin, a styrene- 
butadiene copolymer, A vinylidene-chloride-acrylonitrile copolymer, a vinyl chloride vinyl acetate copolymer A vinyl 
chloride-vinyl acetate-maleic-anhydride copolymer, silicone resin, Well-known resins, such as a sihcone-a kyd resin 
phenol-formaldehyde resin, styrene-acrylic resin, a styrene-alkyd resin, Polly N-vinylcarbazole, and polysilane, can be 

vised 

[0193] On the other hand, as a macromolecule charge transportation material, the well-known thing which has charge 
transportability, such as Polly N-vinylcarbazole and polysilane, can be used. For example, the polyester system 
macromolecule charge transportation material shown in the U.S. Pat. No. 4,801,517 specification etc. has high charge 
transportability, and is desirable. In a charge transporting bed, you may add an antioxidant in order to prevent 
degradation by oxidizing gases, such as ozone generated with electrification equipment. It is desirable to add an 
antioxidant, in order for a oxidizing gas to penetrate a surface-protection layer even if there is a surface-protection 
layer, and to permeate to a charge transporting bed and to prevent oxidization degradation by this. As an antioxidant, 
what is used for the aforementioned surface-protection layer, and the same thing can be used. As an addition ot an 
antioxidant, 15 or less % of the weight of the total solid of a charge transporting bed is desirable, and 10 or less /o ot 

the weight is still more desirable. . . 

[0194] The compounding ratio (weight ratio) of charge transportation material and a binding resin has toe desirable 
range of 1 -9-7-3 A charge transporting bed prepares charge transportation material, a binding resin, and the application 
liquid that accepted the need further, dissolved the antioxidant in the suitable solvent and was distributed and after it 
applies this application liquid on the charge generating layer formed on the conductive base matenal or the conductive 
base material, it can form it by carrying out stoving. 

[0195] independent [ in the usual organic solvents, such as ether of the shape of annular /, such as halogenated aliphatic 
hydrocarbon, such as ketones, such as aromatic hydrocarbons, such as benzene, toluene, a xylene, and a chlorobenzene, 
an acetone and 2-butanone, a methylene chloride, chloroform, and an ethylene chloride, a tetrahydrofuran, ethyl ether, 
and a dioxane, / or a straight chain, ] as a solvent used at the time of application liquid manufacture ~ or two or more 
sorts can be mixed and it can use , . , 

[0196] The same well-known method as what was mentioned in toe surface-protection layer or the charge generating 
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layer can be used for the method of application of a charge transporting bed. The dryness thickness of a charge 
transporting bed is 5-50 micrometers, and is 1 0-40 micrometers preferably. 

[0197] 2. In the case of a monolayer type photosensitive-layer monolayer type photosensitive layer, an aforementioned 
charge generating material and an aforementioned binding resin are contained, and it is formed. The thing same as a 
binding resin as the binding resin used for the aforementioned charge generating layer and a charge transporting bed 
can be used, the content of the charge generating material in a monolayer type photosensitive layer ~ the total solid of 
a photosensitive layer ~ it takes preferably for 20 - 50 % of the weight about 10 to 85% of the weight 
[0198] In a monolayer type photosensitive layer, you may add charge transportation material if needed. As for the 
addition, it is desirable to carry out to 5 - 50% of the weight of the total solid of a photosensitive layer. In the 
photosensitive layer of further a monolayer type, if needed, since it is the same as that of the case of a charge 
transporting bed, you may add an antioxidant. 15 or less % of the weight of the total solid of a photosensitive layer of 
the addition is desirable, and it is 1 0 or less % of the weight more preferably. 

[0199] A monolayer type photosensitive layer can be formed by carrying out stoving to charge generating material and 
a binding resin, after preparing the application liquid which accepted the need further, dissolved charge transportation 
material and the antioxidant in the suitable solvent, and was distributed and applying this application liquid on a 
conductive base material. What the charge generating layer and the charge transporting bed described by the way, and 
the same thing can be used for the solvent used for an application, or the method of application. The thickness of a 
monolayer type photosensitive layer is about 5-50 micrometers, and it is still more desirable to be referred to as 10-40 
micrometers. 

[0200] [Photosensitive layer when not preparing a surface-protection layer] In not preparing a surface-protection layer, 
the maximum surface layer of the photosensitive layer formed in the conductive support surface turns into a layer 
which succeeds in the composition of this invention like previous statement. As a photosensitive layer, there are two 
laminating type and monolayer type kinds. 

[0201] In the case of a laminating type photosensitive layer, if a charge transporting bed is a front face, a charge 
transporting bed will turn into a layer in which a charge generating layer succeeds in the composition of this invention, 
if a charge generating layer is a front face. In this case, it replaces with the composition of the charge transporting bed 
or charge generating layer explained as the above [the photosensitive layer at the time of preparing a surface-protection 
layer], the composition of the layer which succeeds in the composition of this invention is adopted as the maximum 
surface layer, and the composition which explained other layers as the above [the photosensitive layer at the time of 
preparing a surface-protection layer] is adopted as it is. 

[0202] However, when a charge generating layer turns into a layer which succeeds in the composition of this invention, 
in the layer concerned, it is necessary to add charge generating material. The material same as a charge generating 
material as the case of the charge generating layer explained above [the photosensitive layer at the time of preparing a 
surface-protection layer] can be used, as the addition, 10 - 60% of the weight of the total solid of a charge generating 
layer is desirable, and it is 20 - 50% of the weight of ** more preferably. 

[0203] Moreover, since the photoelectrical property subunit expressed with F in the compound expressed with the 
above-mentioned general formula (la) or (lb) has charge transportability when a charge transporting bed turns into a 
layer which succeeds in the composition of this invention, it is not indispensable to add charge transportation material 
in the layer concerned. Of course, it is also possible to add charge transportation material. When adding charge 
transportation material, the same material as the case of the charge transporting bed explained above [the 
photosensitive layer at the time of preparing a surface-protection layer] can be used, as the addition, 5 - 50% of the 
weight of the total solid of a charge transporting bed is desirable, and it is 10 - 40% of the weight of** more 
preferably. 

[0204] On the other hand, in the case of a monolayer type photosensitive layer, the photosensitive layer concerned 
itself turns into a layer which succeeds in the composition of this invention. However, in a concerned monolayer type 
photosensitive layer, it is necessary to add charge generating material. The material same as a charge generating 
material as the case of the charge generating layer explained above [the photosensitive layer at the time of preparing a 
surface-protection layer] can be used, as the addition, 10 - 60% of the weight of the total solid of a photosensitive layer 
is desirable, and it is 20 - 50% of the weight of** more preferably. 

[0205] In order to form the maximum surface layer in the photosensitive layer when not preparing these surface- 
protections layer, the application liquid which mixed charge generating material, charge transportation material, the 
fluorine content compound, the antioxidant, the solvent, etc. to the indispensable constituent of the aforementioned this 
invention if needed is prepared, and after applying this application liquid on the photosensitive layer formed on the 
conductive base material, it can form by heating and carrying out bridge formation hardening. 
[0206] independent [ as a solvent used if needed at the time of application liquid preparation / in the usual organic 
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solvents, such as a methanol, ethanol, n-propanol, n-butanol, benzyl alcohol, a methyl cellosolve, ethylcellosolve, an 
acetone, a methyl ethyl ketone, a cyclohexanone, methyl acetate, acetic-acid n-butyl, a dioxane, a tetrahydrofuran, 
methylene chloride, and chloroform ] because of liquid viscosity control etc. — or two or more sorts can be mixed and 
it can use 

[0207] As the method of application, the usual methods, such as the blade coating method, the wire bar coating 
method, the spray coating method, a dip coating method, the bead coating method, the air-knife-coating method, and 
the curtain coating method, are employable. 

[0208] You may use a suitable catalyst, although you may carry out with a non-catalyst in case a bridge formation 
hardening reaction is performed. As a catalyst, the iron salt of organic titanium compounds, such as organic tin 
compounds, such as tin, a tetrapod-n-butyl titanate, and tetrapod isopropyl titanate, and an organic carboxylic acid, 
manganese salt, cobalt salt, zinc salt, a zirconium salt, etc. are mentioned bases, such as acid catalysts, such as a 
hydrochloric acid, a sulfuric acid, formic acid, an acetic acid, a phosphoric acid, and a trifluoroacetic acid, ammonia, 
and a triethylamine, a dibutyl tin diacetate, dibutyltin dioctoate, and for a start [ OKUE acid ]. Moreover, the 
temperature in the case of a bridge formation hardening reaction is preferably set as the range of room temperature - 
1 50 degree C, although there is especially no limit. 

[0209] [Electrophotography image formation equipment] The electrophotography photo conductor of this invention 
like a not less is conventionally applicable to all well-known electrophotography image formation equipments. 
Especially the electrophotography photo conductor of this invention can maintain a good photo conductor property 
over a long period of time, when it has a photosensitive layer with mechanical intensity high when the resistance over 
the oxidizing gas which occurs by the electrification means has a mechanical cleaning means highly and is used in 
these severe conditions. 

[0210] It is characterized by being image formation equipment of the electrophotography method which has the 
electrophotography photo conductor, the electrification means, and the mechanical cleaning means of the above- 
mentioned this invention at least as an example of concrete electrophotography image formation equipment, and an 
electrification means being a contact electrification method. In addition, you may have a development means to form 
an image using exposure meanses, such as a laser beam study system and an LED array, a toner, etc., an imprint means 
to copy a toner image to media, such as paper, a fixing means to fix a toner image to media, such as paper, an electric 
discharge means to remove the electrostatic latent image which remains on the photo conductor front face, etc., by the 
well-known method if needed. 

[021 1] Drawing 1 is the outline block diagram showing an example of the electrophotography image formation 
equipment which applied the electrophotography photo conductor of this invention. It has the photo conductor 1 0 
which is an electrophotography photo conductor of this invention, the electrification roll 12 which is the electrification 
means of a contact electrification method, the laser exposure optical system 14, the development counter 16 using the 
fine-particles toner, the roll 18 for an imprint, the electric discharger 19, the cleaning blade 20 that is a mechanical 
cleaning means, and the fixing roll 22. 

[0212] In addition, a mechanical cleaning means can contact a photo conductor front face directly, can remove the 
toner and paper powder adhering to the front face, dust, etc., and can apply the thing of well-known form, such as a 
brush besides blade form like a cleaning blade 20, and a roll. 

[0213] what electrifies a photo conductor front face when the electrification means of a contact electrification method 
impresses voltage to the conductive member contacted on the front face of a photo conductor 10 — it is — this 
conductivity — although any are sufficient as the shape of the shape of others and a brush, the shape of a blade, and a 
pin electrode etc. in drawing 1 as a configuration of a member, a conductive roll-like member is especially desirable 
[ shape / of a roll like the electrification roll 12 ] Usually, an elastic layer is formed in the roll front face as a core 
material, a resistive layer is further formed on it, and a roll-like conductivity member is constituted. Furthermore, a 
protective layer can also be prepared in the outside of a resistive layer if needed. 

[0214] As the quality of the material of a core material, it has conductivity, and, generally iron, copper, brass, stainless 
steel, aluminum, nickel, etc. are used. Moreover, the resin mold goods which distributed the conductive particle etc. in 
addition to this can also be used. It is the elastic body which has conductivity or half-conductivity as the quality of the 
material of an elastic layer, and, generally a conductive particle or a half-conductivity particle is distributed to rubber 
material. 

[0215] As rubber material, EPDM, a polybutadiene, natural rubber, a polyisobutylene, SBR, CR and NBR, silicone 
rubber, polyurethane rubber, epichlorohydrin rubber, SBS, thermoplastic elastomer, NORUBONENGOMU, a 
fluorosilicone rubber, ethylene oxide rubber, etc. are used. 

[0216] As a conductive particle or a half-conductivity particle, carbon black, zinc, Metals, such as aluminum, copper, 
iron, nickel, chromium, and titanium, ZnO-aluminum 203, Sn02-Sb 203, In203-Sn02, ZnO-Ti02, MgO-aluminum 
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203, FeO-Ti02 5 Ti02, Sn02 and Sb 203, In203, ZnO, metallic oxides, such as MgO, can use and such material is 
independent — or two or more sorts may be mixed and you may use 

[0217] A resistive layer and a protective layer distribute a conductive particle or a half-conductivity particle to a 
binding resin, and control the resistance, and polyolefin resin, such as acrylic resin, a cellulosic resin, polyamide resin, 
methoxymethyl-ized nylon, ethoxy methylation nylon, a polyurethane resin, polycarbonate resin, polyester resin, a 
polyethylene resin, a polyvinyl resin, a polyarylate resin, the poly thiophene resin, and PF A, FEP, PET, styrene 
butadiene resins, etc. are used as a binding resin. As a conductive particle or a half-conductivity particle, the same 
carbon black as an elastic layer, a metal, and a metallic oxide are used, as the resistivity of a resistive layer and a 
protective layer — 1 03-101 4-ohmcm - desirable - 105-1 01 2-ohmcm 107-1012-ohmcm is still more preferably good 
Moreover, as thickness of a resistive layer and a protective layer, 0.01-1,000-micrometer 0.1-500-micrometer 0.5-100 
micrometers are still more preferably good preferably. Moreover, bulking agents, such as antioxidants, such as a 
hindered phenol and hindered amine, clay, and a kaolin, and lubricant, such as a silicone oil, can be added if needed. 
[0218] A suitable solvent can be made to be able to dissolve and distribute each above-mentioned material as a method 
of forming these layers, application liquid can be prepared, and it can carry out by applying this to a coated material. 
As a means to apply, well-known meanses, such as the blade coating method, the wire bar coating method, the spray 
coating method, a dip coating method, the bead coating method, the air-knife-coating method, and the curtain coating 
method, are conventionally employable. 

[0219] Although it is necessary by the conductive member of the above-mentioned electrification means to impress 
voltage to a conductive member in order to electrify a photo conductor, as for applied voltage, what superimposed 
alternating voltage on direct current voltage or direct current voltage is desirable, and it is desirable from the point of 
equalization of electrification, and environmental stabilization to superimpose alternating voltage especially on direct 
current voltage. 

[0220] As a size of voltage, as for direct current voltage, according to the photo conductor electrification potential 
demanded, positive or negative 50-2,000V are desirable, and especially 100- 1,500V are desirable. When it 
superimposes alternating voltage, it is desirable that the voltage between peaks sets to 400-3 ,000V, and they are 1,200- 
2,500V preferably [ it is more desirable and ] to 800-2,500V, and a pan. As frequency of alternating voltage, it is 100- 
preferably 50-20,000Hz. It is 5,000Hz. 
[0221] 

[Example] (Example 1) The solution which consists of the zirconium compound (tradename : made in ORGANO 
Chicks ZC540) 10 section and the silane compound (tradename : Al 1 10, Nippon Unicar make) 1 section, the 
isopropanol 40 section, and the butanol 20 section was applied to the periphery front face of the aluminum pipe (a 
length of 340mm, outer diameter of 30mm) which performed honing processing by the dip coating method, stoving 
was carried out to it for 10 minutes in 150 degrees C, and the under-coating layer of 0.1 micrometers of thickness 
[0222] The Bragg angle (2theta**0.2 degree) in an X diffraction spectrum 7.4 degrees, The chloro gallium 
phthalocyanine 1 section with 16.6 degrees, 25.5 degrees, and a diffraction peak strong against 28.3 degrees It mixes 
with the polyvinyl-butyral (id REKKU BM-S, Sekisui Chemical) 1 section and the acetic-acid n-butyl 100 section. 
With the glass bead, it processed for 1 hour, the paint shaker distributed, application liquid was prepared, the obtained 
application liquid was applied by the dip coating method on the aforementioned under-coating layer, stoving was 
carried out for 10 minutes at 100 degrees C, and the charge generating layer of about 0.15 micrometers of thickness 
was formed. 

[0223] The triphenylamine compound 2 section of an instantiation compound (VII-28) and the high-molecular- 
compound (viscosity average molecular weight 39,000) 3 section shown by the following base unit (VIII) were 
dissolved in the chlorobenzene 20 section, application liquid was prepared, the obtained application liquid was applied 
by the dip coating method on the aforementioned charge generating layer, 110 degrees C and heating for 40 minutes 
were performed, and the charge transporting bed of 20 micrometers of thickness was formed. 
Base unit (VIII) 
[0224] 
[Formula 22 



[0225] After having mixed the instantiation compound (III-249) 6 section, the isopropanol distribution colloidal silica 
(product made from Nissan chemistry, IPA-ST, 30% of solid-content concentration) 10 section, and the silicone hard- 
coat coating agent (product made from Shin-etsu silicon, X-40-2239) 10 section, having prepared application liquid, 
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keeping the obtained application liquid for two days at 20 degrees C and riping, it applied by the spray coating method 
on the aforementioned charge transporting bed. It was left for 30 minutes, 120 degrees C and heat-treatment for 60 
minutes were performed after the set to touch, the surface-protection layer of 3 micrometers of thickness was formed, 
and the electrophotography photo conductor of this invention was obtained. 

[0226] (Example 2) It formed to the charge transporting bed like the example 1 . the instantiation compound (III-270) 
35 section and a siliconization silica particle (KP-X -100 and a globular shape --) mean-particle-diameter lOOnm , the 1 
by the Shin-etsu chemistry company section, and a silicone hard-coat coating agent (the product made from Shin-etsu 
silicon --) The X-40-2239 50 section and the dibutyl ether 80 section were mixed, distributed processing was earned 
out with the paint shaker with the glass bead for 1 hour, and application liquid was prepared, and after adding the 
sulfuric-acid water 6 section to the obtained application liquid 2%, it applied by the spray coating method on the 
aforementioned charge transporting bed. It was left for 30 minutes, 120 degrees C and heat-treatment for 60 minutes 
were performed after the set to touch, the surface-protection layer of 3 micrometers of thickness was formed, and the 
electrophotography photo conductor of this invention was obtained. 

[0227] (Example 1 of comparison) Thickness of a charge transporting bed was thickened with 23 micrometers, and it it 
removed not forming a surface-protection layer, the electrophotography photo conductor of the example 1 of 
comparison was obtained like the example 1 . . , 

[0228] (Example 2 of comparison) In formation of a surface-protection layer, if it removed not adding isopropanol 
distribution colloidal silica, the electrophotography photo conductor of the example 2 of comparison was obtained like 

the example 1. ... . 

[0229] (Example 3 of comparison) In formation of a surface-protection layer, if it removed not adding a siliconization 
silica particle, the electrophotography photo conductor of the example 3 of comparison was obtained like the example 
2 

[0230] (Example 4 of comparison) In formation of a surface-protection layer, if it removed not adding an instantiation 
compound (III-249), the electrophotography photo conductor of the example 4 of comparison was obtained like the 

example 1. . . .. 

[0231] (Example 5 of comparison) In formation of a surface-protection layer, if it removed not adding an instantiation 
compound (III-270), the electrophotography photo conductor of the example 5 of comparison was obtained like the 
example 2. 

[0232] <Print durability test> It is Fuji Xerox LaserPress about each electrophotography photo conductor ot the 
examples 1-2 acquired as mentioned above and the examples 1-5 of comparison. The 4160 reconstruction machine 
(what made possible the replacement only of a photo conductor to each electrophotography photo conductor of the 
above-mentioned examples 1-2 and the examples 1-5 of comparison) was equipped, and the print durability test was 
performed in the high-humidity/temperature environment (28 degrees C, 85%RH). This LaserPress The 4160 
reconstruction machine has the cleaning blade as the electrification roll which is the electrification means of a contact 
method, laser exposure optical system, a toner development counter, a transfer roller, and a mechanical cleaning 
means, and the fixing roll. 

[0233] Evaluation of print durability printed a tone reproduction and 50,000 test patterns for resolution repeatability 
evaluation, and was performed by measuring the abrasion loss of the quality-of-image evaluation before and behind the 
printing, the visual observation on the front face of a photo conductor, and the surface layer of a photo conductor. In 
addition, acid paper was used as a form. This is for making easy to detect quality-of-image degradation by adhesion of 
the paper powder on the front face of a photo conductor. A result is shown in the following table 59. 
[0234] 
[Table 59] 
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[0235] In the electrophotography photo conductor of examples 1 and 2, the abrasion loss of the surface layer of the 
photo conductor after 50,000-sheet printing was small, and change was not looked at by the surface state of a photo 
conductor, either. Moreover, any quality of image after the first stage and 50,000-sheet printing of gradation and 
resolution was good. 

[0236] The fall of picture concentration was observed in the electrophotography photo conductor of the example 1 of 
comparison. Since the abrasion loss of the photo conductor after 50,000-sheet printing is large, a photoelectrical 
property changes and this is guessed because surface potential did not fully fall even if exposed by laser exposure 
optical system. Moreover, many the shape of a line and the punctiform blemishes which it is thought that it is based on 
contact of a developer, a transfer paper, etc. have occurred on the photo conductor front face, this becomes a cause and 
a picture defect occurs. 

[0237] With the electrophotography photo conductor of the examples 2 and 3 of comparison, the brown affix on the 
photo conductor front face after 50,000-sheet printing was seen, by the quality-of-image evaluation under a high- 
humidity/temperature environment, picture dotage occurred in the resolution pattern and the fall of resolution was 
checked. The electric discharge product of the hydrophilic property generated from a contact electrification roll at the 
time of electrification adheres to a photo conductor front face, and this is presumed to be because for this affix to have 
absorbed moisture under the high-humidity environment and to have reduced surface electrical resistance. 
[0238] In the example 4 of comparison, and 5 truth photo conductor, although the abrasion loss of the surface layer of 
the photo conductor after 50,000-sheet printing was small, picture concentration fell from the hit printed 10,000 sheets, 
and a picture was hardly acquired at the time of 50,000-sheet printing. Since a surface-protection layer does not have 
charge transport properties, bright section potential rises and this is considered to be because for the photoelectrical 
property to have fallen. 

[0239] (Example 3) The solution which consists of the zirconium compound (tradename : made in ORGANO Chicks 
ZC540) 10 section and the silane compound (tradename : Al 1 10, Nippon Unicar make) 1 section, the isopropanol 40 
section, and the butanol 20 section was applied to the periphery front face of the aluminum pipe (a length of 340mm, 
outer diameter of 30mm) which performed honing processing by the dip coating method, stoving was carried out to it 
for 10 minutes in 150 degrees C, and the under-coating layer of 0.1 micrometers of thickness 
[0240] The Bragg angle (2theta**0.2 degree) in an X diffraction spectrum 7.5 degrees, The hydroxy gallium 
phthalocyanine 1 section with 9.9 degrees, 12.5 degrees, 16.3 degrees, 18.6 degrees, 25.1 degrees, and a diffraction 
peak strong against 28.3 degrees The vinyl chloride vinyl acetate copolymerization resin (made in [ Union Carbide ], 
Vinylite VMCH) 1 section, And mix with the chlorobenzene 100 section, and with a glass bead, process for 1 hour, a 
paint shaker distributes, and application liquid is prepared. The obtained application liquid was applied by the dip 
coating method on the aforementioned under-coating layer, stoving was carried out for 1 0 minutes at 1 00 degrees C, 
and the charge generating layer of about 0.15 micrometers of thickness was formed. 

[0241] The benzidine compound 2 section of an instantiation compound (VI-27) and the high-molecular-compound 
(viscosity average molecular weight 39,000) 3 section shown by the following base unit (VIII) were dissolved in the 
chlorobenzene 20 section, application liquid was prepared, the obtained application liquid was applied by the dip 
coating method on the aforementioned charge generating layer, 1 1 0 degrees C and heating for 40 minutes were 
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performed, and the charge transporting hed of 20 micrometers of thickness was formed. 
[0242] 
[Formula 23 



O <T V — z^z — <\ /) O — C 

O 

[0243] After having mixed the instantiation compound (III-255) 6 section, the methyl-isobutyl-ketone distribution 
colloidal silica (product made from Nissan chemistry, MIBK-ST, 30% of solid-content concentration) 10 section, the 
silicone hard-coat coating agent (product made from Shin-etsu silicon, X-40-2239) 10 section, and the dibutyl ether 10 
section, having prepared application liquid, keeping the obtained application liquid for two days at 20 degrees C and 
riping it applied by the spray coating method on the aforementioned charge transporting bed. It was left for 30 
minutes, 120 degrees C and heat-treatment for 60 minutes were performed after the set to touch, the surface-protection 
layer of 3 micrometers of thickness was formed, and the electrophotography photo conductor of this invention was 

obtained. , c . u . 

[0244] (Examples 4-7) In formation of a surface-protection layer, the electrophotography photo conductor ot this 
invention was obtained like the example 1 instead of the instantiation compound (III-249) except for having used (III- 
145) in (111-31) and the example 6 and having used (III-178) in the example 7, respectively by (III-3) and the example 

5 in the example 4. A . • 

[0245] (Example 8) It formed to the charge transporting bed like the example 1. After having mixed the instantiation 
compound (III-249) 6 section, the isopropanol distribution colloidal silica (product made from Nissan chemistry, IPA- 
ST 30% of solid-content concentration) 10 section, the methyl trimetoxysilane 9 section, and the dimethylpolysiloxane 
(molecular weight : 1500) 1 section, having prepared application liquid, keeping the obtained application liquid for two 
days at 20 degrees C and riping, it applied by the spray coating method on the aforementioned charge transporting bed. 
It was left for 30 minutes, 120 degrees C and heat-treatment for 60 minutes were performed after the set to touch, the 
surface-protection layer of 3 micrometers of thickness was formed, and the electrophotography photo conductor of this 

invention was obtained. . . 

[0246] (Example 9) It formed to the charge transporting bed like the example 3. the instantiation compound (lii-2D5j 
25 section and a siliconization silica particle (KP-X -50 and a globular shape --) 50nm of mean particle diameters, the 1 
by the Shin-etsu chemistry company section, and a silicone hard-coat coating agent (the product made from Shin-etsu 
silicon --) The X-40-2239 50 section and the dibutyl ether 80 section were mixed, distributed processing was earned 
out with the paint shaker with the glass bead for 1 hour, and application liquid was prepared, and after adding the 1-N 
hydrochloric-acid water 3 section to the obtained application liquid, it applied by the spray coating method on the 
aforementioned charge transporting bed. It was left for 30 minutes, 120 degrees C and heat-treatment for 60 minutes 
were performed after the set to touch, the surface-protection layer of 3 micrometers of thickness was formed, and the 
electrophotography photo conductor of this invention was obtained. 

[0247] (Examples 10-13) In formation of a surface-protection layer, the electrophotography photo conductor of this 
invention was obtained like the example 2 instead of the instantiation compound (III-270) except for having used (III- 
145) in (111-31) and the example 12 and having used (III-178) in the example 13, respectively by (III-3) and the 

example 11 in the example 10. . . , ., m 

[0248] (Example 14) It formed to the charge transporting bed like the example 1. The instantiation compound (111-270) 
35 section, the spherical siliconization silica particle (KP-X -100, lOOnm, Shin-etsu chemistry company make) 1 
section, the methyl trimetoxysilane 45 section, the dimethylpolysiloxane (molecular weight : 1500) 5 section, and the 
isopropanol 50 section were mixed, distributed processing was carried out with the paint shaker with the glass bead for 
1 hour and application liquid was prepared, and after adding the sulfuric-acid water 6 section to the obtained 
application liquid 2%, it applied by the spray coating method on the It was left for 30 minutes, 120 degrees C and heat- 
treatment for 60 minutes were performed after the set to touch, the surface-protection layer of 3 micrometers of 
thickness was formed, and the electrophotography photo conductor of this invention was obtained. 
[0249] <Print durability test> The print durability test was performed like the above-mentioned example 1 about each 
electrophotography photo conductor of the examples 3-14 acquired by doing in this way. A result is shown in the 
following table 60. 
[0250] 
[Table 60] 
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[0251] In the electrophotography photo conductor of examples 3-14, the abrasion loss of the surface layer of the photo 
conductor after 50,000-sheet printing was small, and the photoelectrical property was also stable, and neither the shape 
of a line and the punctiform blemish which it is thought that it is based on contact of a developer, a transfer paper, etc., 
nor the picture dotage considered to be based on adhesion of an electric discharge product, the fall of resolution, etc. 
were generated. Therefore, also in the quality of image after 50,000-sheet printing, gradation and resolution were good. 

[0252] (Example 1 5) It formed to the charge generating layer like the example 1 . The application liquid made to 
dissolve the benzidine compound 2 section of an instantiation compound (VI-27) and the high-molecular-compound 
(viscosity average molecular weight 39,000) 3 section shown by the following base unit in the chlorobenzene 20 
section was applied by the dip coating method on the aforementioned charge generating layer, 110 degrees C and 
heating for 40 minutes were performed, and the charge transporting bed of 20 micrometers of thickness was formed. 
[0253] The instantiation compound (III-3) 10 section, the instantiation compound (V-l) 5.5 section, The silicone hard- 
coat coating agent (product made from Shin-etsu silicon, X-40-2239) 18 section, The dip painting cloth of the 
application liquid which mixed the acetic-acid 7 section and the 1-N hydrochloric-acid 0.001 section, and was obtained 
was carried out on the aforementioned charge transporting bed, it was left for 30 minutes, 120 degrees C and heat- 
treatment of 2 hours were performed after the set to touch, the surface-protection layer of about 5 micrometers of 
thickness was formed, and the electrophotography photo conductor of this invention was obtained. 
[0254] (Example 6 of comparison) If it removed not forming a surface-protection layer, the electrophotography photo 
conductor of the example 6 of comparison was obtained like the example 15. 

[0255] (Example 7 of comparison) In formation of a surface-protection layer, if it removed not adding an instantiation 
compound (III-3), the electrophotography photo conductor of the example 7 of comparison was obtained like the 
example 15. 

[0256] (Example 8 of comparison) If it removed having used phenyl trimethoxysilane instead of the instantiation 
compound (HI-1), the electrophotography photo conductor of the example 8 of comparison was obtained like the 
example 15. In addition, phenyl trimethoxysilane is a compound which has only one substituent expressed with the 
aforementioned general formula (IV). 

[0257] <Print durability test> It is Fuji Xerox LaserPress about each electrophotography photo conductor of the 
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example 1 5 acquired as mentioned above and the examples 6-8 of comparison. The 4160 reconstruction machine (what 
made possible the replacement only of a photo conductor to each electrophotography photo conductor of the above- 
mentioned example 1 5 and the examples 6-8 of comparison) was equipped, and the print durability test was performed 
in 20 degrees C and the environment of 40%RH. This LaserPress The 4160 reconstruction machine has the cleaning 
blade as the electrification roll which is the electrification means of a contact method, laser exposure optical system, a 
toner development counter, a transfer roller, and a mechanical cleaning means, and the fixing roll. 
[0258] Evaluation of print durability printed a tone reproduction and 100,000 test patterns for resolution repeatability 
evaluation, and was performed by measuring the abrasion loss of the quality-of-image evaluation after printing of 
50,000 sheets and 100,000 sheets, the visual observation on the front face of a photo conductor, and the surface layer 
of a photo conductor the first stage. In addition, as a form, the Fuji Xerox PPC form (L, A4) was used. A result is 
shown in the following table 61 . 
[0259] 
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[0260] In the electrophotography photo conductor of an example 15, from the first stage to 100,000-sheet printing, 256 
gradation patterns and a 400dpi resolution pattern are good, and abrasion loss is also known [ a resolution pattern ] by 
having sufficient mechanical strength from the blemish of the small shape of a big line on a photo conductor front face 
etc. not having been seen. 

[0261] In the electrophotography photo conductor of the example 6 of comparison, although initial quality of image 
was good, after 50,000-sheet printing, the shape of a line and punctiform blemishes occur frequently on a photo 
conductor front face, this becomes a cause, and a picture defect occurs. Moreover, the picture concentration fall 
considered to be based on thickness reduction had arisen. Therefore, the printing test beyond this was not performed. 
[0262] In the electrophotography photo conductor of the example 7 of comparison, the surface-protection layer does 
not have the photoelectrical property, namely, since it does not have carrier transportability ability, although several 
sheets of the first stage can be printed, surface potential will not decrease them by printing of about ten sheets, and it 
becomes impossible printing them. The value of the abrasion loss of front Naka performs printing processing of 50,000 
sheets, while it has been in the state out of which the picture stopped coming. 

[0263] In the electrophotography photo conductor of the example 8 of comparison, although it was satisfactory in the 
picture property after 50,000-sheet printing, all surface-protection layers had worn out in this stage, and the picture 
defect by the blemish generated on the photo conductor front face and the picture concentration fall by thickness 
reduction were seen after 1 00,000-sheet printing. 

[0264] In formation of a surface-protection layer (Examples 16-21) Instead of an instantiation compound (III-3) In the 
example 16, in (III- 13) and an example 17, (111-31), In the example 18, the electrophotography photo conductor of this 
invention was obtained like the example 15 except for having used (III- 178) in (111-32), the example 19 (III- 145), and 
the example 20, and having used (III-255) in the example 21, respectively. Thus, about each electrophotography photo 
conductor of the acquired examples 16-21, the print durability test was performed like the above-mentioned example 
15 (however, it considered as the durability test to 50,000 sheets). A result is shown in the following table 62. 
[0265] 
[Table 62] 
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[0266] (Example 22) It formed to the charge generating layer like the example 1 . The application liquid made to 
dissolve the instantiation compound (VI-27) 2 section, the instantiation compound (VII-28) 1 section, and the high- 
molecular-compound (viscosity average molecular weight 39,000) 3 same section as having used for formation of a 
charge transporting bed in the example 1 5 in the chlorobenzene 24 section was applied by the dip coating method on 
the aforementioned charge generating layer, 110 degrees C and heating for 40 minutes were performed, and the charge 
transporting bed of 20 micrometers of thickness was formed. 

[0267] The instantiation compound (III-270) 10 section, the instantiation compound (V-l) 5.5 section, The silicone 
hard-coat coating agent (product made from Shin-etsu silicon, X-40-2239) 18 section, The dip painting cloth of the 
application liquid which mixed the acetic-acid 7 section and the 1-N hydrochloric-acid 0.001 section, and was obtained 
was carried out on the aforementioned charge transporting bed, it was left for 30 minutes, 120 degrees C and heat- 
treatment of 2 hours were performed after the set to touch, the surface-protection layer of about 5 micrometers of 
thickness was formed, and the electrophotography photo conductor of this invention was obtained. 
[0268] (Example 23) It formed to the charge transporting bed like the example 22. The instantiation compound (III- 
270) 10 section, the instantiation compound (V-l) 5.5 section, The silicone hard-coat coating agent (product made 
from Shin-etsu silicon, X-40-2239) 18 section, The fluorine content silane-coupling-agent (Shin-etsu silicon, KBM- 
7803) 2 section, The hindered phenol system antioxidant (SUMIRAIZA, MDP-S) 1 section, The dip painting cloth of 
the application liquid which mixed the acetic-acid 7 section and the 1-N hydrochloric-acid 0.001 section, and was 
obtained was carried out on the aforementioned charge transporting bed, it was left for 30 minutes, 120 degrees C and 
heat-treatment of 2 hours were performed after the set to touch, the surface-protection layer of about 5 micrometers of 
thickness was formed, and the electrophotography photo conductor of this invention was obtained. 
[0269] (Example 24) Instead of the chloro gallium phthalocyanine used in case the charge generating layer in an 
example 22 is formed The Bragg angle (2theta**0.2 degree) in an X diffraction spectrum 7.5 degrees, If it removed 
having used the hydroxy gallium phthalocyanine which has specific crystal form with 9.9 degrees, 12.5 degrees, 16.3 
degrees, 18.6 degrees, 25.1 degrees, and a diffraction peak strong against 28.3 degrees, the charge generating layer was 
formed like the example 22, and the electrophotography photo conductor of this invention was obtained. 
[0270] (Example 25) Instead of the chloro gallium phthalocyanine used in case the charge generating layer in an 
example 23 is formed The Bragg angle (2theta**0.2 degree) in an X diffraction spectrum 7.5 degrees, If it removed 
having used the hydroxy gallium phthalocyanine which has specific crystal form with 9.9 degrees, 12.5 degrees, 16.3 
degrees, 18.6 degrees, 25.1 degrees, and a diffraction peak strong against 28.3 degrees, the charge generating layer was 
formed like the example 23, and the electrophotography photo conductor of this invention was obtained. 
[0271] (Examples 26-28) In formation of a surface-protection layer, the electrophotography photo conductor of this 
invention was obtained like the example 22 instead of the instantiation compound (V-l) except for having used (V-5) 
in (V-3) and the example 27, and having used (V-7) in the example 28, respectively in the example 26. In addition, as 
an instantiation compound (V-7) in an example 28, the mixture of 1 -substitution and 3-substitution was used. 
[0272] Thus, about each electrophotography photo conductor of the acquired examples 22-28, the print durability test 
was performed like the above-mentioned example 15 (however, it considered as the durability test to 50,000 sheets). A 
result is shown in the following table 63. 
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[0274] 

[Effect of the Invention] Since the electrophotography photo conductor of the 1st this invention contains the silicon 
content particle with the compound shown in the maximum surface layer by the general formula (la), surface intensity 
is high and it is [ the photoelectrical property is also stable and ] simultaneously high also to adhesion contamination of 
the toner in continuous duty, a paper powder, an electric discharge product, etc., etc. [ of resistance ] 
[0275] the cross-linking compound with which the electrophotography photo conductor of the 2nd this invention, on 
the other hand, has the compound by which the maximum surface layer is expressed with a general formula (lb), and 
the substituent it is expressed with a general formula (IV) two or more — a shell -- strong mechanical strength is 
realized, having a photoelectrical property, since it is formed from the siloxane system bridge formation hardening film 
Therefore, it has high endurance, when it uses as image formation equipment of an electrophotography method, and it 
is effective in holding down the running cost of printing. 

[0276] When it uses in the electrophotography image formation equipment which has the electrification means which 
adopted the contact electrification method and the contact electrification method which has an alternating current 
component especially, and a mechanical cleaning means, the effect of especially the electrophotography photo 
conductor of these this inventions is remarkable. 
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